Corrosion is among the most common forms of materials degradation which poses enormous challenges across industries, and can even impact our health. For example, degradation of artificial implants (such as hips and knees) due to corrosive body fluid and wear may necessitate their premature replacement, which alone can cost any economy enormously. Corrosion products of degrading implants can also be toxic. Corrosion is also invariably a concern for infrastructure (buildings, roads, and bridges).
Background and Invitation:
Corrosion of engineering alloys, and its mitigation measures, continue to cost dearly (~4% of GDP of any developed economy, which translates to an annual loss of~$250 billion to the USA). Traditional approaches, such as the use of corrosion resistance alloys and coatings, have brought about significant mitigation of the age-old problem of corrosion. Alloys with the highest corrosion resistance perform on the principle of their inherent ability to develop a corrosion-resistant surface film of chromium oxide. However, chloride ions (i.e., abundantly present in sea-water) can disrupt this protective oxide film not only in lesser alloys, but even in the case of the alloys with the highest resistance when the corrosive environment is very aggressive. Hence, the traditional mitigation strategies, such as the one based just on increasing the chromium content of alloys, have not always succeeded in providing durable mitigations. However, a durable corrosion resistance is still a non-trivial challenge in some critical applications, such as where highly-corrosive solutions are handled (e.g., concentrated chloride solutions in desalination plants), where corrosion resistance is required for very long durations (e.g., nuclear waste containers), or where corrosion can cause serious health problems (such as the degradation of human implants).
With the above background, the first two issues of the new journal will be the compilations of reviews only upon invitation to the leading experts in the areas listed in the scope.
